The imbalance between pro-inflammatory and anti-inflammatory cytokines may underlie different pain states. Although ascorbic acid is the most important physiological antioxidant that affects host defense mechanisms and immune homeostasis, there is limited information on the effects of ascorbic acid on the production of cytokines.
Vitamin C is the most important physiological antioxidant that affects host defense mechanisms and immune homeostasis. [3] [4] [5] It modulate the host susceptibility or resistance to the infections caused by bacteria, viruses or parasites. 4 Delayed-type hypersensitivity skin test, an index of immune response, is reduced in healthy men with the vitamin C intakes. 3 The supplementation of vitamin C increases serum levels of antibodies in humoral immunity. 
Materials and Methods
This study (IRB No. Kosin 13-04) was approved by an institutional animal care and use committee of the Kosin University College of Medicine, Busan, Korea, in accordance with approved published guidelines, prior to performing the research and publishing the data. Results are presented as means or means ± SD.
Differences were considered statistically significant at P <0.05.
Results
The expression of IL-6 and TNF-α was inhibited significantly at 48 h and 72 h in mice splenocytes treated with Con A plus AA ( 
Discussion
In the present study, AA significantly potentiated the production of anti-inflammatory cytokines such as IL-4 and IL-10 in mouse splenocytes. We also found an inverse association between AA treatment and the production of pro-inflammatory cytokines IL-6, IL-12, and TNF-α.
Some studies have shown that tissue levels of cytokines correlate with hyperalgesia in a number of painful states. 11 Cytokines are the most important links between the immune system and nociception. 12 In animal models pro-inflammatory mediators excite nociceptors and cause hypersensitivity, 12 and the balance between pro-and anti-inflammatory cytokines modulates pain sensitivity. 13 Although cytokines The expression of IL-6 and TNF-α was inhibited significantly at 48 h and 72 h in cells treated with Con A plus AA (Fig. 1A and 1B) . In addition, treatment of splenocytes with LPS plus AA significantly downregulated the expression of IL-12 at 48 h and 72 h (Fig. 1C) . 
. Effects of L-ascorbic acid on the production of anti-inflammatory cytokines in mouse splenocytes
Co-administration of Con A and AA resulted in upregulation of IL-4 and IL-10 at 72 h compared to treatment with Con A alone, whereas co-administration of LPS and AA did not significantly affect the expression of IL-4 and IL-10 ( Fig.  2A and 2B ). 
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